Mechanochemical solid-state polymerization (X): the influence of copolymer structure in copolymeric prodrugs on the nature of drug release.
From the standpoint of the mechanism of mechanochemical polymerization, two kinds of copolymeric prodrug, whose monomer sequence distribution (MSD) is different from each other, can be prepared by this polymerization under appropriate operational conditions: one is a random copolymer abundant in the longer block consisting of the same repeating units (multi-block copolymer), and the other is a block copolymer. To confirm the difference of MSD, the 13C-NMR spectra of poly(acrylamide-co-sodium acrylate) prepared by mechanochemical polymerization were measured and compared with the spectrum of that synthesized by a conventional radical-initiated solution polymerization, which produces the random copolymer normally. The results show that MSD in copolymers depends on the polymerization method (operational condition). We prepared three kinds of copolymeric prodrug consisting of acrylamide and vinyl monomer of 5-fluorouracil, whose MSD is different from one another. These copolymeric prodrugs had almost the same number average molecular weight, particle diameter and composition, and differed only in MSD. We compared the rate of drug release of these copolymeric prodrugs. The rate of drug release was the highest with the random copolymer, followed by the mechanochemically produced multi-block copolymer and the block copolymer. This result suggests that the rate of drug release depends on MSD of copolymeric prodrugs. These results are useful as they give a fundamental insight into the synthesis of copolymeric prodrugs having the desired rate of drug release.